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During this geological epoch, the Anthropocene, socio-environmental system (SES) processes cannot
be studied in isolation. Improving and better understanding potential future trajectories of environmental
processes requires better integration of human decision-making. And similarly, increasing resilience
and mitigating risk for social systems requires a better understanding of their feedbacks with
environmental processes. Computer models can play a major role in integrating these diverse
disciplines and are starting to be used in actionable science to inform decision-making and policy design
for complex socio-environmental problems. Building upon decades of model development of the diverse
disciplines it is desirable to integrate existing models rather than to develop all-inclusive new supermodels. However, to do so, a more advanced integration of the domain specific mental and simulation
models is required. Current integrated SES models do not always allow for direct feedbacks between
environmental system functioning and its underlying drivers, as often these drivers are assumed
exogenous. Other key challenges in modeling SES to be resolved: how to incorporate human factors
(e.g. behaviors, values) better into models to improve their relevance for stakeholders? How should
uncertainty be managed? Given the growing use of SES models there is a need for synthesis research
to distil key methodological contributions and challenges, potential prospects, and required solutions
(e.g. knowledge gaps, tools) to improve the development and use of models. Here we present
preliminary results of a recently held SESYNC workshop where we describe the current state-of-the-art
in socio-environmental modelling, as well as gaps to overcome to advance in this field.
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